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W • 




S4> 



[0001] *3§WfcU SSJi&ii^'^f^fcteT^n^ fW^iMfc^'W*<D£8ra&R 

[0002] CMOSyn«^*5V ^Tfi, [e]£gCQRF4#'l£ : Radio Frequency) (DM 

[0003] ^ot, CMOS^o-fe^^^o^SRF^tt^^oTV^Cwi:^!^, RF-CMOSIhISS 

[0004] rtu^u ^v^^^—^ii^^—^(D±nmt^^mX^(Dmm-m^Mti 

5 

[0005] ctt«, RF0s§«:, f/z^wkfemw, ^-^^(D^y^^m^. mmm 
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[0007] u»U£^ ^3$? jv^—m&xr . \czm\t^o)x*m£\^*Lisv^fegk\iL 



[0008] mu-z, mm^~m^mt^^-^(Dm.tfimt(Dm^m^m^^'mx^ 0 

Y—^vm^pt^^t'^^ ztDrnffimzmmv-j—tD 
[0009] #icpi^x-/N©i^, r^-fe^— \z.£ZjEnx*i>tc(b£tix\,^tcmmm^ k 

(Dimmit, r^^mm^m^mimt^x, m%.&, mm^^v^'T.nx^ 
[ooio] T^<4xm&W:<Dmffim<D^W}$:nm-rzfcib, mmmu^^w^mMcz 



u mmmwK&ttmx^ m&^Y<Dm^ttu^ ^m<D±Qm^th^ 



3,^ 



[0011] 
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[0015] 



10 17 atoms/cm J [01d ASTM] ) <D > alStf) 



X 10 X 10 17 atoms/cm 3 [Old ASTM]) ZlTtzTZJife&m^&tlX^ ^ a Z<Djj 
[0012] ^^2000-100631-^-<^#(aT. r^ci^2j^V^){-«>^^CWlOOQc 

Xfc&birZ>^<DX&Z> 0 

[0013] ±.tz<Djcmi, 2xmm^titc^m^tiit^ mmmmft^vimzti&yy^ffi 



[0014] L^U£^(b s tuia^cmi, 2f*^nfc^fe«, tu^CDoi 1 ^ ift 



^mw^mm^8ppma^r^i&r^^ti-i!^-ri,h^M>xi-t^\ ^r©±, n 
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M.Akatsuka et al., Jpn. J. Appl. Phys., 36 (1997) L1422, #BS) e 

[0016] /^^all^s:#«H^^:UTil*«ft^*35s«>9, i^-^ai^^ 

S^^if^^-f-^^^^^feSC^!!^^, K.Sueoka et al., Jpn. J. Appl. Phys., 36 
(1997) 7095, mm) 0 

[0017] m2<D?smn, M^m<Dmmffimm&m^ti>?£om^*h(Dmi]iix&z> 0 ^>vv 
[ooi8] m3(Dmmn. iiiajifeK^y^iWrtt^Mi^^^i^tfc 

[0019] ±mvt^M^m^^-^<Dmm^mvmm^n^mmmmmmmx(D 

M^^T ; fT5-(b^i'9, §^t^ffltf>{&^II]tL, b^^xV^^it^xa^ 

[0020] ^*(D^^^g^;^^-^^^DM5t-e^^$n§Pp^M^^?mb. ^nf^t^jyi-r 
ft m<Dsoiv^s^tL.x&mx%z>i>(Dx$>z>fab, ±t^<DMnin.^ , j 
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[0021] *5IK#bf4, _bfEtf> g ftXtf fflff&&3Stf>^38£i-5, 



[0023] SWOiSV^y^^-yv-?^ «*tRJPi*K*K^ — ©£j£#lfM 
^^"^fl"efe-5^^fi^tlbtlxXV^(^!jx.«\ A. B. Bean et all., J. Phys. Chem. Solids, 
1972, Vol.33, pp 255-268, #J$) 0 Affcftjfcfi, 10 Q cml^TOfSV ~*Wln^<DWbia 
\a*. mmh^ O&lfflfci&WMmWMWk&til X 10 18 atomos/cm 3 -T?£>5 0 

[0024] 100QcmJ^±(Di^V^fet^<?5v^IJ=i^^wN^ % Z.<D£5f£MM&*£ 

[0025] #i&tfefE (^tf^Q ^J;5jififtft£lJg^ ss?a??&^a:fc«£ 

££J?,tttLfc 0 J^iftMteu #fii^- h&a^hn— /vUfcf&lfJM&JS^ 1150°CJ^_L 

[0026] ^Lt, H^iM©!)x-^^^5§^H(i, Hfca^n— /ULfcH 
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[0027] 



> * — 



[0028] — te, ^H^**— y£££*i/cv^-?— — (Old 

Donor) tWi^J^m^t^mB^tlltt^hM^^^ (New Donor) j&» 
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u. 0 



[0031] H2tt, ^^-r^M5t©Xm^*5^SS^;S^#^-«7^— *£Lfc?^— 
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[0032] J f/^xM&<DTMfc3Sl'tZ>f&!&mfe, Afrlftf-te. m^^J^JCn^^y 

[0033] SuizEOii 1 ?, ^W^^lOOQcmJ^icDSiig^t^zn— /N^rffiV^^^fi, 7^ 
SrHKIS-etSc Lfc^ot, ^W^»afi©l(!l^«©K*K^-— ©flF*JI«rl x 10 

[0034] E2td^i-M^fcS<5tt«!, tWBife*K^— ©tfM&JRJBi-S**---^ 

U*d(a<b<c<d)<b£-5 0 
[0035] «>*w>^©a#ifc*OTRS:H2^i-a#ift*ai*ai:U — *\ X 

[0037] *38W«, ±IEtfeft*3«ttl J *P^^S^v^"C^$tt^:'{>©t?*)t), TfH<£>(l)~( 

(D-CZifeKli&JggiSpj&SlOO Q cml^XT\ M^P^* X 10 17 atoms 

/cm 3 (ASTM F121-1979)£*±"T?fc«9, $?>^^^^5 X 10 15 — 5 X 10 17 atoms 
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/cm 3 (ASTM F123-1981)-e&5^y=^3i— ^SrffiV^T, ^l^MSirbT, 
<^700— 850 c C©^H^(C^5tt6#?ai/— H^O. 5— lO'C/mintU 850— 
lOOOtrtrO. 5— SI^MOjPJIWaaSrltb, £"bt£gS2$iMS£L-C, 1150 < CW_b"C 
1— 2^^PH»iMS^§|^#, MLT1000— 1150^Ct?2— lO^WOjPHMQ. 

(2) «triB(i)©i«ffigi'>'y3>^**-^©jK3S^rife-ett, iim*u»*&^raift3!fakg 

^13X 10 17 atoms/cm 3 (ASTM F121-1979) Sk±.-V$>&>})=t>Vx— ^SrffiV^ 

#S8*U\, Sfc, tulE^l^S^J;i>^2^S«^^te#iam c PT\ ili^L 

( 3) HutE ( i ) <d Hh&m.i'V 3 w> ©Kat^-feTtt, #^tbfc v-y =» >t> ^ k: 

(4) tuts (i) oft^^yny^x- ^<£>$i3t#i£-m, #b^fci/y3^^-/N^ 

&#lfe*iftgEtfS6. 5X 10 17 atoms/cm 3 (ASTM F12 1-1979) UA_hT? N ^ol3. 5 
X10 17 atoms/cm 3 (ASTM F12 1-1979) £*T"C&0* ^V^^tSUt^X^itC&fr-S 

iM^^r ^m^^-r^mmv-r—Mtn x io 13 atom 

m (a) «^ifi^s^n^^#^, m (b) fi^2B^ao*pi^^#$r j ett^tb^b 
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»it*© * taw^s© a nostra &i>^—^m&mmm& i^r ^-rmm^-r 
metes %3m&m(Dmmu!&&£xjitom^ffl(D0kW*^mxfoz> o 



[0039] ;£3§§^§^;^fc-ete, igfei:^nooQcmJ^±-c\ ^W^W^*M^8X 

1 0 17 atoms/cm 3 (ASTM F121-1979) £k±XfoVs &bfc$i^M!£ff5 x 10 15 ~5 X 
10 17 atomos/cm 3 (ASTM F123-1981) XfrZCZm^ X&i/V^V^s^ttMt 

[0040] m.tfiWlOOQcrnU-tk-$-Z>(D^ ^V^^D^^il^^i^^ #^2. 

[0041] ^^-/^CD^^^FH^^Cg^^OM^SX 10 17 atoms/cm 3 (ASTM 

F121-1979)J^_htUTV^(Z)tt, ii^<DCZfe-e^at$tb5^LfflcOv-y3^^ H a B ^ 

Micro Defect) &J&&^&mMffifo^tt£<>Xfc&^&<Dtfmtls\\ 

[0042] iM«]!^ttW!)y^ffl^tt5^ffaiti©^«I^tfc 

ftlfflfch$)MfcfoZ>o Ztl&mj&-fZ>tc}bs 5X10 15 — 5X10 17 atomos/cm 3 ( 
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ASTM F123-1981)-a3r£-tf:5o 
[0043] Z.(0^^^ 5X 10 15 atoms / /cm 3 (ASTM F123-198l)^^-ef±, %:<r>1fo%d£+ifr 

<DX\ 5X10 17 atoms/cm 3 (ASTM F123-1981) &TtTZ>o ftiMM.g.&^^m 

[0044] *&W<DWkJ?&rZ\Z, ±IE©K«K^y3>^ai— ^Srfflv^, ^1^S^^2 

00— 850 < C<Z5iS.^^i|g^*3tj-S#?g.U — hSrO. 5— lO'C/minirU 850—1000 
o CT0. 5-5^f|©iDiM^lt:i:^iiLTV^ ^(DmiffrMMXte. {£ 

[0045] — ^\ ^2B^!;S«, 1150'C^±-C1— 2^^P^S^§I^#> 1000°C-~ 

[0046] Bi3tt, *i8K«2©^toa<o^i^M^«fct^*o^i^ra^^^i-ia-efe«9. 

p?) (a) fit&lf&&S0>jbD#Mfe#£* |^ (b) ttH2^^acDj!]PS^#^ ; etL^ f tb^L 

[0047] (^lf»3i(£0V>-C) 

IliMfli, ^^>>^-^^550-800 0 C<DS.it^ia^llS^tl,fc:^SF 

[0048] &.l£ s 850— 1000 o C(D?Mf5ffl-C0. 5— 5B#P^^^S^-f- (cX?S) 0 r«c 
ffimWi<D&&*fe-rh<DX'ibZ>frh, 850-1000 t CO^^ffi-X?#M^(7>'t 0 
[0049] ^:©f, ^tfiU !>x-/n»IH^Si'5 tilt (dl© 0 tctcU m^^mt 
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[0050] ±|EaXS"e^*QfS^rt©ift^PiaSSr550 , C— 800 < Cii"5©tts w©ifi£l 

[0051] ±iabxm^#fi&ft^Mfc^£#te7oo~850t^fc5„ 

[0052] ±|EcX@-^850— 1000°Cl?0. 5— 5B#ra©j&n#&teSSr-t"50>fit,. 850^7^^ 

JblB^3»*#*«tJ&i-5l5!Jfc*5V ^Tte, _blBcXS-C tt#ajftf^ (^fcV^) 
[0053] (^2^^Sf-ov^r) 

Jg2fMS-m, ^5r^ar^^SAUfc(D^(e, fig) , 

1150°C£JL_L-ei— 2B#P^<D|MS£;&fei-(gX^) 0 ^n^l^V^TlOOO— 115 
Ot^IISIilCttbT, 2-10^rao^3S^Jfei-(hXS) 0 ^©ilfiU <> 

[0054] _LfEgxa-ei 1 5o°cj^x^p^?asibrv ^(Dfe, mmft&fDmmmm^ 

^ttSriftfe5fe*-CfcSo 1150 < C*^-e«, COP&WjXPf&^SSrlST^iirS 

ii**s(e<>te«o — *\ wms^i35o o c^s^s^, /N^^yy^sis^ 

[0055] $P>t^gXSt?©*qfRl^|^S:l — 2^FMtLTV^SWtt x HfP^^T'teCOP&i? 
[0056] XfEhXg-eAPf&t&gSrlOOO— 1150°CtLTV^^f*, 1000 o C7fc?i-ete:i 
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[0057] hnmx-(Dmm^m^2—io^tvx^^(Dn. 2^m^mxnmm^f 

[0058] — ^J, il ^fgO^x^/N^I I t ft, Ill^IttH^W^^ 

[0059] M2m%±mxte. ±mi:mxv^—^<Dmmu&fe*M.fe^zi>(DXtefj:\s^K 

[0060] (!l&&LS<D#|g^U£ol ^T) 

h^XhX^\ 3tmk^m%*M$L-rZ>tf*bL.X\^ T/^V(Ar), (H )l£ 

2 

2 2 2 

2 

2 

fo^r^^)^, 3^h®^H-f4cDffiT\ N ^Stf>m!f (3%0 )£^TLfc^;tf 

2 2 

[0062] m2m^m(onmm-i, ^m^^m^m^(D^m^<, at, h , at+h 

2 2 
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jf&l&VEm&foy, DZjf (f&XV&m. DZ:Denuded Zone)%Bj$.-t%Z.ktfX%Z>& 

2 2 

[0063] miMS^^^a^^s^^^j^^Jfei-stcifi, m%-<Dtf^mn&mct 

u^m-r^t^x^ 0 

[0064] (BfeidK-^— <d£j&M) 

mmm&$s^tet>titck%. ^^—^m^^-r^mmvi— m&i x io 13 atom 

[0065] 0»Jx.W!, 100 Q cm^ JifDi^^^ai— /N^O^^Ki-— ^m^&SiU-C, 400 

r^iB#r^"45o°c-e5B#w^p^a^^tt6^}-. imm^mik^- 

[0066] 0»@^i§^o^-o 

^mmm^MikX^ t#^tlfc->!J3y!)x-/N©i«iI^^6. 5X 10 17 a 
toms/cm 3 (ASTM F121-1979) gl±.X\ ^ol3. 5 X 10 17 atoms/ cm 3 (ASTM 

xWN^^5t|g4t5iiKt-t^l X 10 13 atoms/cm 3 J^T-efc5r<t^M^ 

[0067] ffjfEg|2te, ^x-/N©Mii^f/^Sil©Ig[^lT5i^Ii©i 
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[0068] — T'<4xmk<oj:Wz&tf&m l jim£iflr<D5ib, Mch&t&F-}— 

[0069] ^©»#M*©JbTRM©tWf*^^/tO, £1% T'^xmk-v&mtBi 

[0070] rHf)©v^-f -//H:I^v f»*as^©ift3llK-^— ©fF^ftCiPfiflfi) 

[0071] ^ttttfcl. ^^©3S#ift3!faiSa*5«tt^dSr»:J£-r5^:«>^, CZj£-CWl£U 
j£#L5^2000 Q cmT\ ^iM^^fi^M^S. 1 3— 1 5 X 1 0 17 atoms/cm 3 (ASTM 
F121-1979)-e, ^^^^?t^5X10 16 atomos/cm 3 (ASTM F123-1981) <D8^ 

[0072] ?ftfct^xWN(c, ^im^Sib-CN (-g"t?3%0 ? 

2 2 

x-^SA?M700tT'#?au- hSrl'C/miniU 900°CT'lB#P^^P^a^ 

tta 000^ fcp&auc i o &rm <Dmm%m%wuii 0 

[0073] #P>nrt^ac— /N^CN (-^tp3%0 )^Sr^V>"C, 450°C-r?5B#r H 1^^K-^— 

2 2 
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I 

[0075] 









mm h'-r— 


4 5 Otx 5 H r 


4 0 OtX 1 H r 

(Wfc&s&ftD) 


mm K - ? — <d 

fFWfi (-hIS) 


1 X 1 0 13 
a toms/ cm 3 


1 X 1 O 13 
a t o m s / c m 3 




6. 5 X 1 0 1 7 
a t oms/cm 3 


13. 5 X 1 0 1 7 
a t oms/cm 3 



[0076] &i©j|g*a»e>, ^wo^-cw^fe^y^^*— ^^©as#Bft*aiftw: % 6. 

5 X 10 17 atom S ycm 3 j^_b-C\ ^Ol3. 5 X 10 17 atoms/cm 3 J^TT-fc<5C9^M£ 

ftmz&±-rzmmv-}-— x io 13 atoms/cm 3 j^T^j£-r5r^^^5 o 

[0077] (!B2j|R«! ! 3im*5ft5«t»iHllR*Df3ffi) 

[0078] iii4« r ^0j<D^2f^Ms^fe^4 3 ra^s^pBB#p^^e7^— ^a^m 

[0079] ^^iir^flftB-rSfc^, CZ&;{U;38-T>^\ pl^-^^lfU f^ifcNo. 1 

a. ^M5X10 16 atomos/cm 3 (ASTM F123-1981) 

b. ®^^600Qcm(t£®£No. 1—4), 
tyM&^-r^mmm&lZ. 5X10 17 atoms/cm 3 (l*!g&No. 1-4) 
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c. }g#CS£3000 Q cm (t^No. 5—6), 



3UJH*-?MIft*»£l5 X 10 17 atoms/cm 3 (^No. 5-6) 
d. '^\zMT&. 650*0 x lHr-CKt-^7-l^ISr; 

(2)iiiM©^ft 



[0082] 



a. N (-^tf3%0 

2 2 



b. 900'CxiHr(D^ffi.|^^La(^^No. 1, 3, 5) 



c. 950t X lHr©f ?filfel(^No. 2,4,6) 
(3)^2fM3S<D^# 

b. 1200°CX!Hr(7)^^^^S 



c. 



, 1000°CX2Hr(^#M^MSI(K^No. 1, 2) 



d. M/fg, 1000°CX4Hr<7> 



(fst^No. 3, 4) 



e. 1000°CX6HrO#Mfl^gt(f^No. 5, 6) 



[0080] m4i< 



£6. 5X10 17 — 12. OXlO'atoms/cni^^ia-C^J^-^t-Sri:^^^ 

[0081] t^tiK *mw<Dmmj?mx^ mmm^^MKh^b-r , ^wte^pg 



( 



!)iSS/^13X10 17 atoms/crn'(ASTM F121-1979).£*±<Z»!J=i V?. 



[0083] |2I5«, l^]W^&^-F^m*^i^^^i^^!7^-^^$^fflv^§^t*D^t^, *mw<ow,2 
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[0084] ^(Dztzmm-tzt-fts czfefcts^fv^ pm*}^— ^m^^xmuu^ 

a. ^^^g^5X10 16 atomos/cm 3 (ASTM 
F123-1981) 

b. }g#C^3000Qcm 
#JWM£^-Pf§^§ff2ft^l5 X 10 17 atoms/cm 3 

d. ^\zMH^ 650°CXlHrT'K^ — ^T7— fMS^Jfe. 

(2) MiffrMmcDgzi* 



a. N Cafr3%0 )^#ISM^fflV\ SAm^700 o C-C#?^— M°C/min 

2 2 

b. 900^ X lHrCD^SMWhM 

a. Ar#;*#IS^£r/J!V\ ^-/Nf£A?M700 c C 

b. 1200 o CXlHrCD^?a^^LS 

c. lOOO^CXOHr. 2Hi\ 4Hr*5ctt^6Hr0^a^^S 

[0085] m5^-r^m^^, wm^mmmm^m^^^—^m^^m^ai, # 

0 17 — 12. OX 10 17 atom S/ /cm 3 cD^H^J£:i-5rt^^^^o 
[0086] -r^t3^>, M^^^^it^n3X 10 17 atoms / /cm 3 J^±<^W:|5^^)i^V^^^ 

— ^^.m-r^m^a-i, m2m^m<Dh-r.ux<D^umm^^^t\.xh. wf^ 

^-e(0^?&^S^B&b, ^2f»3l<tLT, 1150°CJ^±-C1— 2mffl(Dtol$M 

[0087] $tb^ ®Mfc^r$mmmm^^^~^*m^m-&ia-z, m^mm^ 
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[0088] Melts ^3^S^P^ta^*5J;U«*Pl^B#P^(7)^#^^-fllT*fcSo fcfctf * 



[0089] 07f±, ^m^mmmm^m^^^—^m^^m-B-i^f^, i3i^it 

So kltt^(t5#?fi^- Mil. O^C/min, 1. 5°C/ / min*3j:^2. 0°C/min<7) 

^#^^^^6. 35X10 17 — 13. 1 X lO^atomsXcrniD^mxm&X-^^t 
[0090] (^t^drv^l^^— /n, SOI^— ^(DW^^fe) 

m<DSOlV*—^<DiXmtL,XMMteV~—^&fefc1rZLzk&X£Z>o 

[0091] *.\f$**s*r>VVzc— /^§^tf£m-ov^«, #3§PJ W^3t^fe-C#^tt^i^ 

ft^B«, ^w^m, ^°>^— &mtt£t*mto<D^\??*^;\'$L&mm& 

[0092] ;*3S9ra±, nbtitz.mi&tfci'V ^^w^mtvxsiMoxmsoi^ 
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[0093] SIMOX&fC«t5SOIl>rc— /N<7)3K5t^^oV^-Ctt, tt6&<DM1B8C$'V=*>9 
, SIMOX^i— ^N©K3ttC*3V^-Ctt % ^&A^#£LT;Mm/±180keV~20 



[0094] 



l-T^-^K— X* < bbT«4X10 1 'cm" 2 Sf|^> *fcf±l. OXlO'W^±©K 
[0095] *«WCtt, #b^iiSffi^>y=^i— ^>^^4EW^^*-^>^UTlfi?)^ 
^&3^£«iM*:*— ^£LTfflv>51^tc«:, #(cPSS-r-5^^V\ 

a— ^tz.^/^x^^n^m^^—^iooo°cu±.(DU^xm^m^x^^— 
[0097] stteftij^—^^5:^tg{ii^^^>^^*$-frfc^, m&mzmvx 

HM't'T*, 400-1200*0^;&nf&&3&fra:tf«fcV \ 



18 



-2,m 



[0098] £<b&. 
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[0099] (HHMfli) 

^MBfc^ft^lO— 15X10 17 atoms/cm 3 (ASTM F121-1979) "C, ^fe^SSfil 
x 10 16 atomos/cm 3 (ASTM F123-1981) £)8"f>^\ pM^— 'MwlJPI^ 

[0100] m«bfc-^^^^-/N^ % fglfSy&JgtUCN (^rt?3%0 )#*#BMSr/Bv\ p 

2 2 

[0101] ±fBWR*D;S«^#e>^^wN^v^, ^&^O^fc 0 ^>^/H&S*p 
[0102] #<b;ftfc^fc^v'-r/M>^wN}£ > r/^^II©i^I^#tLt, N (^tf 3 

2 

%0 )#ffl^,tp-C400 < t:xiH#rfl£D^S^ : ffo^ N 
[0103] («M2) 

$£fet^2000QcmT\ ^^^^^^13-15 X 10 17 atoms/cm 
3 (ASTM F121-1979)T\ £biZ.j%mM&&5 X 10 16 atomos/cm 3 (ASTM 
F123-198l)T\ 650°C-eiB#^^K-^ — fMiS^ffiUcI^^— 

[0104] HWJl^lWl^cD^lB^^igU f5fcwr\ l2|{iMIittAr^#i^^ 

fflvn 200^-^1 \%ffl<Dmm®;m$:iMistz& s *mm&m&i&-tzbti:<Wi-h£.6oo 
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[0105] #btL^t°^^>-t/^^wN{c N mmmitm^k^rx-mm^-f— m£.m&m& 
[0106] mmm3) 

MMW 1 1 IrHHK:, ^tfC^^OOO Q cmT\ 10-15X10 
"atoms/ cm 3 (ASTM F121-1979) T?, £bKfcmM&&5 X 10 16 atomos/cm 3 ( 
ASTM F123-198l)<D8^>-?\ p^^^^-^n^MU, £fb^, I^C^M^fglflft 

[0107] M3t^tvfc->y^^^— V \ m^-T^-^^^^— /^^®{|lJ^^100keV^D 
^m/±-efi"^j^A/fci 0 ^rLT, r<D'>a:-/N^700 c C}c:^Ufci*i^l ; S^^SAbfc 
1320°C;Te#mU lO0^P H m^bfc o *<D'&^ -)x^N^700t;Wil, 

[0108] #ib*LfcSIMOXMSOI<^-/N^ f/<^|!t©l^ii#tLT, N (^tf 3 

2 

%0 )#ffi^^>T400 < Cx l^F B 1©f!M^o/ci, ^tt®*5<t^i^stRrt 

2 

^(c^^-rs^K^— 3§£*£|iI^Uco ^£>*it;^ ^TIllSK^—fc^lxio 1 

[0109] (IM)4) 

HJfcflllfcPlfliK^ ffi^L^2000 Q cmT\ ^iffite^P H 1®^f2ft^lO-15 X 10 
17 atoms/cm 3 (ASTM F121-1979) ^\ ££^^iM^5 X 10 16 atomos/cm 3 ( 

astm Fm-igsD^s-^^ pm-y-yv^—^&mm^ m^i^^i^ 

[Olio] iiBt^fci/y^:/'^— /n£JBv\ ^fc^B^^iooot^S^S^^, 

[0111] ^tLfcIi'J^iirMSOI^^wN^, T-VW^M3t^^S^#<bb-C, N (-^ 
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[1] ^B?7/V^~m^£.K>mKW\0Q Q cma±T, UDj^^iiiI^8 x l 

0 1? atoms/cm 3 (ASTM F121-1979) gJUi-Cfcfl, $5>(^^^S^5 X 10 15 — 5 X 1 
0 17 atoms/cm 3 (ASTM F123-1981) y^/B^T, 

lO'C/min^U 850—1000^0. 5— 5B#ffl©aDH&*Qf3£JftU 
C2] ffrlB^*&^W^^S^13 X 10 17 atoms/ cm 3 (ASTM F121-1979) J^±T?* 

[3] tu|5^im^S^J:l>^2^S/5^^b'tt#fflM c PT\ JSii^bTfT^tL-Sri: 

^#mii-^ff^i^/c{iif^2^iEttoi^^^y=i^^-^N(DM^feo 

[5] #b^CiXy=i>"^^ wn^^^#^^6. 5 X 10 17 atoms/cm 3 (ASTM 

F121-1979)£*_hT?, £>Ol3. 5 X 10 17 atoms/cm 3 (ASTM F121-1979) £AT"T?&0 

»*K^ — i^ix 10 13 atoms/cm 3 J^T-CSbSr<Jr^#m^-rSffi*:^l-lt*^ 
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